potassium chloride (KCl) and KCl and Forskolin. The relative effect of each stimuli, showed a significant increased response of the vector containing the 3 allele compared with the 2 allele at every treatment (P < 0.01).
A risk marker for alcohol dependence on chromosome 2q35 is related to neuroticism in the general population Alcohol dependence is a common disorder with a high impact on health and socio-economy and has a high genetic load. 1 Here we show that the genetic marker rs7590720, for which we recently showed significant association (P < 9.72 Â 10
À9
) with alcohol dependence in a genome-wide association study (GWAS) 2 , is also related to human personality in the general population.
Alcohol dependence is a phenotypically heterogeneous disorder and has a variety of underlying causes. Several, if not many, genes with modest effect have an impact on the disorder. 3 It is assumed that some of these genes are common vulnerability genes that are also found at a high frequency in the general population and should have a measurable impact on, for example, continuous and quantitative personality traits. In line with this, different personality traits have been found to be implicated in alcohol dependence. For example, a more introverted personality type with high neuroticism in combination with depressive traits, as well as a more extraverted personality type with antisocial behaviour, high impulsivity and low neuroticism, might lead to alcohol dependence. [4] [5] [6] A recently reported GWAS on alcohol dependence was performed in male subjects with a severe phenotype and an early age at onset. The identified marker rs7590720 is located on chromosome 2q35, a region that has already been implicated in linkage studies for alcohol phenotypes. 2 We now sought to test the impact of the top variant rs7590720, for association with personality traits in a populationbased approach.
Consecutively recruited, Caucasian subjects (n = 1592) from the Study of Health in Pomerania (SHIP) 7, 8 which is carried out in northeastern Germany, were eligible for analyses. Personality traits were assessed using the NEO-FFI-30, 9 which is a 30-item short version of the NEO-Five-Factor Inventory by Costa and McCrae. 10 This personality assessment measures the following five personality dimensions: Neuroticism, Extraversion, Openness to experience, Agreeableness and Conscientiousness. The SCID-1 (structured clinical interview for Diagnostic and Statistical Manual, Fourth Edition (DSM-IV)) diagnostic interview assessment for alcohol dependence was available for 1576 subjects. The SHIP sample was genotyped using the Affymetrix Genome-Wide Human SNP Array 6.0, Santa Clara, CA. The call rate for rs7590720 was 99.95%.
Dimensional personality scores were analyzed using linear regression analysis (SPSS 17.0 software) and the genotypes were coded in an additive mode. In addition, analyses were repeated using median dichotomized personality traits (logistic regression).
The sample comprised 51.9% female and 48.1% male subjects. Their mean age was 53.2 years (s.d. 13.6; range 25-85 years). In all, 48 subjects (3%) had a lifetime diagnosis of alcohol dependence. There was no departure from Hardy-Weinberg equilibrium for rs7590720 (w 2 = 0.635, df = 1, P = 0.42). The SNP rs7590720 was associated with neuroticism in unadjusted (b = 0.075; T = 2.84; P = 0.005) and adjusted linear regression analyses (b = 0.071; T = 3.02; P = 0.003; adjusted for sex, age and alcohol dependence). The A/A genotype (n = 750) showed a mean score of 6.86 (s.d. 4.24), the A/G genotype (n = 696) showed a mean score of 7.29 (s.d. 4.14) and the G/G (n = 146) genotype showed a mean score of 7.84 (s.d. 4.44).
In logistic regression with median-dichotomized traits as dependent variables, rs7590720 was associated with neuroticism in unadjusted (odds ratio: 1.26; 95% confidence interval (CI) 1.080-1.468; P = 0.003) and adjusted analyses (odds ratio (OR): 1.29; 95% CI 1.101-1.505; P = 0.002; adjusted for sex, age and alcohol dependence).
At trend (P < 0.1), openness was inversely associated with rs7590720 in unadjusted and adjusted linear and logistic regression analyses. In a genderstratified analysis, openness was associated with rs7590720 (P < 0.05) in men but not in women (P > 0.05). No other personality dimension was associated with rs7590720 (P > 0.45) in any of the analyses.
Alcohol dependence was not associated with rs7590720 (OR = 1.26; 95% CI = 0.827-1.917; P = 0.28) in our sample, probably because of the small number of subjects with a history of alcohol dependence.
We could thus show a significant association for the risk allele for alcohol dependence of rs7590720, with higher scores of neuroticism in the total sample and lower scores of openness in men.
Neuroticism reflects an individual's emotional stability, the way of experiencing emotions, especially negative ones. Individuals who score high on neuroticism are more sensitive and readily destabilize emotionally, experience negative emotions more often and are overwhelmed by these emotions. In stressful situations they tend to be more often angry, sad, embarrassed, anxious, ashamed, distressed, and worried. They often develop maladaptive coping strategies, tend to have unrealistic ideas, and are not able to control their needs. 10 The so-called ''tension reduction hypothesis'' suggests that alcohol is self-administered to reduce anxiety and depressive symptoms which could explain the association between the risk marker for alcohol dependence and neuroticism.
The systematic search performed with GWASs frequently identifies disease-related variants that have not been implicated yet in the disease etiology. Among the many possible steps to further investigate the involvement of the identified locus is the refinement of the associated phenotype. Our findings in a population-based German sample suggest that rs7590720 contributes to the liability of severe alcohol dependence with early age at onset in male subjects through personality traits. Moreover, rs7590720 can be regarded as a candidate influencing the trait neuroticism in male and female subjects.
So far no independent data-neither from the candidates nor from GWASs-exist to support or refute these data, and the pathophysiological mechanism is unclear. Furthermore, it has to be determined whether the intragenic SNP rs7590720 itself or a variant in linkage disequilibrium with it might be involved in behavioral phenotypes.
